[Gene transfer of a beta-adrenergic receptor kinase inhibitor up-regulates the level of beta2-adrenergic receptor and cyclic adenosine monophosphate in the asthmatic murine lung].
To investigate the effects of gene transfer of a beta-adrenergic receptor (beta(2)AR) kinase inhibitor (betaARKct) on pulmonary beta(2)-adrenergic receptor and cyclic adenosine monophosphate (cAMP) following beta(2)AR agonist treatment in asthmaticmice, and to analyze the relationship between the routes of gene delivery and the changes of beta(2)AR and cAMP. (1)Thirty-five BALB/c mice were sensitized and challenged by 10% and 5% ovalbumin respectively to establish the asthmatic model and then divided into 7 groups (5 each). Sterile saline was injected intramuscularly in the asthmatic control group (group B), while beta(2)AR agonist (salbutamol) was injected intramuscularly in other 5 asthmatic groups (group C, D, E, F, and G) so as to establish the asthmatic model with prolonged application of beta(2)AR agonist. In addition, 5 healthy mice served as the normal control group (group A). (2) The plasmid with the expression of betaARKct was constructed and gene transfer was performed through intravenous injection or intratracheal instillation in asthmatic mice. Intravenous injection with plasmid-betaARKct was performed in group D, but with plasmid-pcDNA 3.1 in group E. Intratracheal instillation with plasmid-betaARKct was performed in group F, but with plasmid-pcDNA 3.1 in group G. (3) The gene expression was measured with Western blot analysis. Radioimmunoassay was used to evaluate the changes of pulmonary beta(2)AR and cAMP. (1) The expression of transferred betaARKct gene was detectable in the lungs. The level of betaARKct expression was higher in the lungs of mice receiving intratracheal plasmid (group F) than those receiving intravenous plasmid (group D). (2) The levels of beta(2)AR and cAMP in group A were (109 +/- 11) fmol/mg and (3.50 +/- 0.50) pmol/L respectively; The levels of beta(2)AR and cAMP in group B were (81 +/- 3) fmol/mg and (1.50 +/- 0.20) pmol/L respectively; the differences between the two groups were significant (all P < 0.05). The levels of beta(2)AR and cAMP in group C were (63 +/- 3) fmol/mg and (0.90 +/- 0.10) pmol/L respectively, and the differences were significant, as compared with those in group A (all P < 0.01). (3) The levels of beta(2)AR and cAMP in group D were (86 +/- 11) fmol/mg and (2.01 +/- 0.10) pmol/L respectively after using plasmid-betaARKct to the asthmatic mice treated with beta(2)AR agonist, and the differences were significant, as compared with those in group C (all P < 0.05). The levels of beta(2)AR and cAMP in group F were (107 +/- 13) fmol/mg and (3.30 +/- 0.20) pmol/L respectively, and the differences were significant, as compared with those in group C (all P < 0.05). The extent of up-regulation of beta(2)AR and cAMP was higher in group F than that in group D (all P < 0.05). The levels of beta(2)AR and cAMP were (70 +/- 11) fmol/mg and (1.30 +/- 0.10) pmol/L in group E, (67 +/- 4) fmol/mg and (3.30 +/- 0.20) pmol/L in group G, respectively, and there were no significant differences between group C and E or G (all P > 0.05). The results indicated that there was down-regulation of beta(2)AR and cAMP in asthmatic mice (group B), especially in those treated with beta(2)AR agonist (group C). Gene transfer of betaARKct could inhibit the extent of the down-regulation of beta(2)AR and cAMP in asthmatic mice treated with beta(2)AR agonist. The route of gene delivery could also affect the degree of up-regulation of beta(2)AR and cAMP. Gene transfer of betaARKct may provide a novel approach to the therapeutic strategy for asthma.